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DETAILED ACTION 

Status of Claims 

Claims 6-9, 15-17, and 28-39 are pending in the application. Claims 6-9, 15-17, and 28-33 are 
withdrawn from consideration. Claims 34-39 are rejected. 

Continued Examination Under 37 CFR 1.114 
A request for continued examination under 37 CFR 1.114, including the fee set forth in37 
CFR 1 .17(e), was filed in this application after final rejection. Since this application is eligible 
for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) has been 
timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 
CFR1 .1 14. Applicant's submission filed on October 30, 2007 has been entered. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 34-36 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Liebert et al. (U.S. 6,020,592) in view of Setoyama et al. (U.S. 6,196,155). 

Referring to Figure 1 and column 4, line 32-column 5, line 33, Liebert et al. discloses a 
plasma doping apparatus comprising: a plasma doping chamber 10; a platen 14 located in the 
plasma doping chamber for supporting a workpiece 20 (col. 4, lines 32-36); an adjustable anode 
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24 spaced apart from the platen in the plasma doping chamber, the adjustable anode configured 
to be movable (direction perpendicular to the platen) within the plasma doping chamber (col.4, 
lines 44-46); a process gas source 36 coupled to the plasma doping chamber, wherein a plasma 
containing ion of the process gas is produced in a plasma discharge region between the anode 
and the platen (col. 5, lines 4-8); a pulse source 30 for applying pulses between the platen and the 
anode for accelerating ions from the plasma into the workpiece (col.4, lines 50-57, col. 5, lines 
22-33). 

Liebert et al. fail to teach a first plurality of magnetic elements disposed on an electrode. 

Referring to column 5, line 1 -column 6, line 49, Setoyama teaches a plasma processing 
apparatus wherein a first plurality of magnetic elements 20a (arranged in* one or more annular 
rings (col. 5, lines 1-2)) are disposed on the anode 9, and the magnets 20a are vertically movable 
in order to change the processing rate (col. 6, lines 22-49). Additionally, in order to generate an 
effective magnetic field cusp, it is desirable to have magnets on surface of the anode electrode. 
Thus, it would have .been obvious to one of ordinary skill in the art at the time of the invention to 
modify the adjustable anode of Liebert et al. to have a first plurality of magnets disposed on as 
taught by Setoyama et al. in order to generate an effective magnetic field cusp and hence achieve 
an uniform processing rate or change the processing rate. 

With respect to claim 38, Liebert et al. in view of Setoyama et al. or Ohmi fail to teach 
the first plurality of magnetic elements have alternating polarities. 

Referring to Figure 1 and column 4, line 52-column 6, line 49, Setoyama et al. teaches a 
plasma processing apparatus having magnetic elements 20b with alternating polarities facing the 
plasma discharge region (col. 5, lines 1-6) in order to increase the processing rate (col. 6, lines 
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1 8-21). In addition, the magnetic elements produce cusp magnetic fields 30 in a region 
surrounding the plasma discharge region (see Fig. 1). Thus, it would have been obvious to one 
of ordinary skill in the art at the time of the invention to provide the first plurality of magnetic 
elements of Liebert et al. with alternating polarities taught by Setoyama et al. in order to increase 
the processing rate. 

3. Claims 34-35 are rejected under 35 U.S.C. 103(a) as being unpatentable over Liebert et 
al. (U.S. 6,020,592) in view of Ohmi (U.S. 5,272,417). 

Referring to Figure 1 and column 4, line 32-column 5, line 33, Liebert et al. discloses a 
plasma doping apparatus comprising: a plasma doping chamber 10; a platen 14 located in the 
plasma doping chamber for supporting a workpiece 20 (col. 4, lines 32-36); an adjustable anode 
24 spaced apart from the platen in the plasma doping chamber, the adjustable anode configured 
to be movable (direction perpendicular to the platen) within the plasma doping chamber (col.4, 
lines 44-46); a process gas source 36 coupled to the plasma doping chamber, wherein a plasma 
containing ion of the process gas is produced in a plasma discharge region between the anode 
and the platen (col.5, lines 4-8); a pulse source 30 for applying pulses between the platen and the 
anode for accelerating ions from the plasma into the workpiece (col.4, lines 50-57, col.5, lines 
22-33). 

Liebert et al. fail to teach a first plurality of magnetic elements disposed on an electrode. 

Referring to Figure 1 and column 8, lines 48-62, column 11, lines 26-34, Ohmi teaches a 
plasma processing apparatus wherein a first plurality of magnet elements 106 are disposed on the 
anode 104 within the chamber in order to change the processing rate and generate high density 
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plasma. Additionally, in order to generate an effective magnetic field cusp, it is desirable to have 
magnets on surface of the anode electrode. Thus, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to modify the adjustable anode of Liebert et al. to have 
a first plurality of magnets disposed on as taught by Ohmi in order to generate an effective 
magnetic field cusp and hence achieve an uniform processing rate or change the processing rate. 

4. Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over Liebert et al. 
(U.S. 6,020,592) in view of Setoyama et al. (U.S. 6,196,155) or Ohmi (U.S. 5,272,417) as 
applied to claims 34-35 above, and further in view of Shan et al. (U.S. 6,022,446). 

The teachings of Liebert et al. in view of Setoyama et al. or Ohmi have been discussed 

above. 

Liebert et al. in view of Setoyama et al. or Ohmi fail to teach magnetic elements which 
are radially aligned to form a spoke configuration. 

Referring to Figure 4a and column 8, lines 23-49, Shan et al. teaches a plasma 
processing apparatus wherein the magnetic elements 90 are radially aligned to form a spoke 
configuration. With this spoke configuration, a radially symmetrical magnetic field is generated 
to enhance processing rates. Thus, it would have been obvious to one of ordinary skill in the art 
at the time of the invention to arrange the magnetic elements of Liebert et al. in view of 
Setoyama et al. or Ohmi in a spoke configuration as taught by Shan et al. since a radially 
symmetrical magnetic field is generated to enhance processing rates. 
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5. Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over Liebert et al. 
(U.S. 6,020,592) in view of Setoyama et al. (U.S. 6,196,155) or Ohmi (U.S. 5,272,417) as 
applied to claims 34-35 above, and further in view of Goeckner et al. (U.S. 6,182,604) and 
Suzuki et al. (U.S. 5,433,787). 

The teachings of Liebert et al. in view of Setoyama et al. or Ohmi have been discussed 

above. 

Liebert et al. in view of Setoyama et al. or Ohmi fail to teach a hollow electrode 
surrounding the plasma discharge region. 

Referring to Figure 2a-b and column 5, line 26-column 6, line 6, Goeckner et al. 
teaches a plasma doping apparatus which uses a hollow electrode 300 surrounding the plasma 
discharge region in order to produce a more uniform plasma at a lower gas pressure. Thus, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to provide 
the apparatus of Liebert et al. in view of Setoyama et al. or Ohmi with a hollow electrode 
surrounding the plasma discharge region as taught by Goeckner et al. in order to produce a more 
uniform plasma at a lower gas pressure. 

Liebert et al. in view of Setoyama et al., and Goeckner et al. fail to teach a second 
plurality of elongated magnetic elements affixed within the hollow electrode. 

Referring to column 8, lines 38-43, Suzuki et al. teaches a plasma processing apparatus 
wherein a plurality of magnet elements 13 are affixed within the hollow electrode. It is 
conventionally known in the art to affix magnets with an electrode in order to enhance uniform 
plasma consistency. Additionally, regarding the shape of the elongated magnets, it should be 
noted that the shape of the claimed elongated magnet was a matter of choice which a person of 
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ordinary skill in the art would have found obvious absent persuasive evidence that the particular 
configuration of the claimed elongated magnet was significant. Thus, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify the hollow 
electrode of Liebert et al. in view of Setoyama et al. or Ohmi and Goeckner et al. with a second 
plurality of elongated magnetic elements affixed within the hollow electrode as taught by Suzuki 
et al. since this would enhance uniform plasma consistency. 

Response to Arguments 
6. Applicant's arguments filed October 30, 2007 have been fully considered but they are not 
persuasive. 

Applicant has argued that claim 34 fails to require magnetic elements with alternate 
polarities; however, claims 34-36 and 38 are rejected by Liebert et al. in view of 
Setoyama and claim 38 requires magnetic elements with alternate polarities. 

Applicant has argued that claim 34 fails to require changing the processing rate but rather 
requires controlling a radial density distribution of the plasma and thereby the dose 
uniformity of the ions implanted into the workpiece. First, it should be noted that 
"changing the processing rate" was the motivation used to dispose a plurality of magnets 
on an adjustable anode. Furthermore, while features of an apparatus may be recited 
either structurally or functionally, claims directed to an apparatus must be distinguished 
from the prior art in terms of structure rather than function. (In re Schreiber, 128 F.3d 
1473, 1477-78, 44 USPQ2d 1429, 1431-32 (Fed. Cir. 1997)). In the instant case, Liebert 
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in view of Setoyama or Ohmi teach the structure of a plurality of magnetic elements 
disposed on an adjustable anode and being movable within a plasma doping chamber and 
hence is capable of controlling the a radial density distribution of the plasma and thereby 
the dose uniformity of the ions implanted into the workpiece. Therefore, the apparatus of 
Liebert et al. in view of Setoyama et al. or Ohmi satisfies the claimed requirement. 



Applicant has argued that Hirata fails to teach a plurality of magnetic elements disposed 
on an adjustable anode; it should be noted that the Hirata reference has been dropped 
from the primary 103 rejection and hence the argument is moot. 



Applicant has argued that Setoyama fails to teach magnetic elements configured to 
control radial density distribution. As stated above, while features of an apparatus may 
be recited either structurally or functionally, claims directed to an apparatus must be 
distinguished from the prior art in terms of structure rather than function. (In re Schreiber, 
128 F.3d 1473, 1477-78, 44 USPQ2d 1429, 1431-32 (Fed. Cir. 1997)). In the instant 
case, Liebert et al. teaches a movable anode 24 located within a plasma doping chamber. 
Setoyama was simply applied to show that magnet elements 20a can be disposed on an 
anode 9 and Ohmi demonstrates that magnet elements 106 can be disposed on an anode 
104 within a plasma chamber. Furthermore, by modifying the movable anode of Liebert 
to include the magnet elements of Setoyama or Ohmi, then the magnet elements would 
have to move when the movable anode moved. Thus, Liebert in view of Setoyama or 
Ohmi teach the structure of a plurality of magnetic elements disposed on an adjustable 
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anode and being movable within a plasma doping chamber and hence is capable of 
controlling the a radial density distribution of the plasma and thereby the dose uniformity 
of the ions implanted into the workpiece. Therefore, the apparatus of Liebert et al. in 
view of Setoyama et al. or Ohmi satisfies the claimed requirement. 



Applicant has argued that Shan fails to teach magnetic elements configured to control 
radial density distribution. It should be noted one cannot show nonobviousness by 
attacking references individually where the rejections are based on combinations of 
references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & 
Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). In the instant case, Shan was 
simply applied for the teaching of magnetic elements which are radially aligned to form a 
spoke configuration. As stated above, Liebert in view of Setoyama or Ohmi teach the 
structure of a plurality of magnetic elements disposed on an adjustable anode and being 
movable within a plasma doping chamber and hence is capable of controlling the a radial 
density distribution of the plasma and thereby the dose uniformity of the ions implanted 
into the workpiece. Therefore, the apparatus of Liebert et al. in view of Setoyama et al. 
or Ohmi satisfies the claimed requirement. 



Applicant has argued that magnets of Setoyama are external to the chamber and are not 
movable within the plasma doping chamber. However, it should be noted that the 
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magnets 2a of Setoyama are located in direct contact with the surface of the anode 9 and 
hence in order to implement the magnets into the Liebert reference one would place the 
magnets in direct contact with the movable anode 24 which is located inside of the 
chamber. By having the magnets on the surface of the anode, an effective magnetic field 
cusp is achieved. Additionally, the magnets 106 of Ohmi are disposed on the anode 104 
and located within the plasma chamber. Therefore, the apparatus of Liebert et al. in view 
of Setoyama et al. or Ohmi satisfies the claimed requirement. 



Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 



Application/Control Number: 



Page 1 1 



10/006,462 
Art Unit: 1792 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michelle Crowell whose telephone number is (571) 272-1432. 
The examiner can normally be reached on M-Th (9:30 -6:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571) 272-1435. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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